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^. 

[W*J® 2 ] ±fBlKttB«. 15at%~30at% 

~ 4 (75 ti-rn*^— :SlCtB«®«^IB@jffift:. 
m^me] ±l5*fi<i:T*fiB<i:<DFBHC, MIC. T*ft so 

±$Emmimm{^^±mmm.^y i^izMLxmrn-r^fc 
umm 9 ] ±fB^/i < t h~z)<Dmmmii^mm 
^y^-^ x^^m^±iz^mLT\Bi^-r^rzisb<D^&m^ 

So 

[0 0 0 1] 



2 

-r «e)CO«ffilB® <ift:B: CJC-en $r « A -5 it^BBiiil ^ 

tcHL. mz. ^^mx'j^mmfi^^-r^mmmmmm 
(ommtimmi^Rif^ti^m^^mmmmmmizm-r 

[0 0 0 2] 

t. \^-xziy\z.:L-^m\zmm^n.^m.%=r ^ xi^mm.*^ 

^tz. ^tnz^n\^x^m.<r>^mmt^M.mizm^<brL 
[0 0 0 3] m^'f^ 7.^(D-^mmt^%M-^^tzfi>\z 

2) lS«fB&jKfta)«iK:^j$rii:*c$ii-sc<h. 3) fi^ 

^m-^m^-^mit-r^zLii. 4) mMsegtj^«i:coi»s^ 

[0 0 0 4] m»iBit<«fr«*^±icai4ia^AJ»^L 
T;S:^mi4**bT*3 0. fish's K*^^.K)<SI!i ic J: 0 

<hlcJ;-3TW^*>*IBMt$n^. ^ni5)A, K^fBSliyii* 

■£> ^/j^B^g, -r *. mitmntfi^ cm^ mm.mm ^ 

^tB®il«ft:(C*51'»T. 40Gbi ts/'inch2 

6. 2 0Gbit s/cm2) ?£rgA^H^fiiffiS*SI 

m-t^tcisb\zit. m^n.'f-m^ i o 

c i *^*i£^^ i $ ti^ . iStt^^ iS^^ik-r ^ (c 

zLn(b^mm-r^ss.^t.Lx, m^it. i^m 
^ff4 6 5 2 4 9 9 mziimmtmiimtoimtzzy— k 

[0 0 0 5] 

^mizin^^m^m'f-mjscz/t<D^^^mm-r ^iz\tm. 

5^*i*)-Dfc. fiSJAli. 40Gbi ts/inch2 (i^ 

6. 2 0Gb i ts/cm2) ^^x.2)@ii5S5JgtBSt$: 

m-r^m-^ mit^K^^i±^m^) . mmiti.rzmi' 



(3) 



i^gg 2002-42331 



3 

[0 0 0 7] *^gqW^2WeW«. ^S&^=^g<73^^fli 

[0 0 0 8] *^?^«^3Wg6«jH. fiSttKwiesiei^ 

[0 0 0 9] *i^m<Dm4<Dsmt. miin'fmcDmm. 

[0 0 1 0] *^?^©^5(DgW«, 4 0Gb/inc 

Rzf^n^m^^mmmm.s&mi&m^mmr^^nz& 

■5, 
[0 0 1 1 ] 

[0 0 12] :*:^H^(7DWf58e^<^«:f4, ^S-fp'^i^iiS^^ 

mm±izm^^nftco-coomitmi:^mx^o t 
[0013] Tutsw^aeTtt. mmmizw-num-u 
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[0 0 14] Tifeg + IC«TaiLTVi-l>MSS^^SlX^© 
I'^i), SSB^MS.l>'lfB^M««ptfTtt0iJAl±'X^|5iJ)T?4l:d; 

[0 0 15] Tifeg»IK/P«3 nm~5 0 nm*W*L 

'^±^^LtzSS.mAmMfn$>D. 5 0 nm^^x.-5><hT 
20 m.^<Dmm (f^^i&^m<Dm) itO. 5nm~2nm*i 

n. i)^-z>mi±m'fm<Dmm.ff3iss.i^m'S:+»izmmx'^ 

■r -2) C «!: J; D iHSl-r -5 d <t T # -5 . 
[0 0 16] Tiffig©*S^&^SO;^SS£#gi5©. »S 

*5tt-5J»i!fJ;0fo;i< (iiiO. ^(DSm^ (DmA^ 3 nm)ii 

[0 0 17] Tife@*seBi-rs::^ffi<hLrtl. ^tq|®iR 
t-^-y-y h(Dm !- ''N'-r r x^fh SrF-nfin-r -a c t ic j; 

A^-o^<DJi^-.)v=^—t:^ommizmm-c^^o mz. e 

C R X /N- -y iS' ffi * ffl TTiffiS ^ Jf^pJc^ -r -5 C t tc J: 

0. mmu:^n^y^^n^£^^f&-ri,z. sffsco^gsse 
[0 0 18] TJaH±icff^e)t$n-5attg(s. rmmoi 
50 ^rB:KL^±*^'E>. mitm(Dm\±n.f-y)mmL-z:Lif^^ 
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[0 0 19] m^mit. zi/^)ihtzj/^j\.bm<t^tf)^ io 
<D-f:t><Dms(if)^. ^m(Dmzmi^tzmiim<Dmm (c 

o) (D^'t><Dmm<i:DfS:<fj:^ (S^^it-S) J:^ 

mi^m^\z^^n^mmmf)mmmz i s a t 20 

3 0 a t %{c?:i:'5ct'5{c=i/\';i/h^M (Co) <ha/\*;u 
h^fb^^ (CoO) C0iiJ^^ilS-r'5C^;J>^'»^Llio 
;in{3j:0. OkOe (*5 7 9. 5 8 kA/ 

m) -3. OkOe (*5 238. 7 4 kA/m) 

iimit. mi^^€^mmmizm^(DT\ mmmizmm^ 

[0 0 2 0] :^mM(Dmmmmmt. mmtTi&mh 
(Dmizmmm^m^f^zLt^ix^^o mmmiz\^. 

^ a / \VU h -g-^ ^ ffl I ^ T^j5Jc-r ^ c ch # 
i3A;i/h$:i^i:LT> ^J7DA. >?;i/r3 40 

[0 0 2 1] aawSchLTSssfli^ffltri^^^ 

m^lt. ^DA. -:ty. i^Jl^:3-Olx. ^^>. 



thimm(D7tm^^^m^o ^tz. Mb^h^h. be 

c (Body-Centered Cubic) , hep (Hexagonal CIos 
est Packing) ^TzltB 2mmf)m^L\^K SflSSgOS 

^B<Dm^ox$>^wmiii.mm^mmmzii^mi.rz^m 

f)^X^^o 

[0 0 2 2] *Hjaa#(r*5iiT. mitziwi^h. mit 
imm<Dmtm^^mmmzm^^n^f^^Bmi^} t 

^i^^^fs^^m<^Dm\tnrz'pu< 1 mm<Dm<t!^(D 
^rji^r. ^mmtLx. mA.{t. ^^sn^wz^^n 
^^<t^:^\t^ti^m^'r^7€m^^%mm^A.xmf^ 

^ n T I i T J: ^ C i Sc I* -r -5 o 

[0 0 2 3] ^mM<Dm2(DmMizm^{t. ^mM(Dm 
i(Dmmizmo{}^tji< L^—DiDmrnmim^i. 

H ^ ±mmm^mmi^ \zn i.xmmr ^ tz i5b<Dmmmm 

[0 0 2 4] :$imM(DmmEm^S:\t. :^mM(Dm 1 (D 

mM<Dmimzmmi^^^^mi^xi^^(Dx\ mm^^^. 
y -r xx^^mmmr^ z.^f)ix^^. 

[0 0 2 5] 

j^U'tn^mx^mmmm&m^z'Di.^xmmm^z^Dm 

[0 0 2 6] 

i^^m] :^mmmx\t. muz^Ltzj^^^z. ^^7. 
m 5 ^mx^mm.'T^ x ^ o \z x^xmm. l 

tZo 

[0 0 2 7] ^vCX^^Sffil <hbT, iEg2. 5<>^ 
(*^6. 2 5cm) c7)://^XRS^ffl:tLfCo CKT^SS 
1 MWM 2 <r Lr C r ^ u h a > j(: 

Ri (ECR) X/Vy5^ffi{CcfcOff^«L;^Co S4ffllS2(l. 

^(D±.\zmm.^n^ymm3mm^&m(ow^)SL^mu 
-^^tz^comx^^o umm2(DfS.mx\-x. ^-y^h 

iZCr^. nm:^'7s{ZA r ^^n^'tim^^^rzo X/ty^ 
oy^mt. nm:ff7.f£ttf)^0. 3mTorr (^3 9. 
9mPa) . Di^/\^^— T^tO . 7 kW. -/^X 

-^^Bi^ii^tsrzis^cDmEEfj^s 0 ov (mik) x$>^o ^ 
mm(Dm^i&m\t^i^x$>^. umm 2 (Dmmiit 3 nm 

t Lfzo 

[0 0 2 8] ;^(.^T% mmm 2 ±\zTmm 3 ^ECRy^ 

/-^yi^^mz^O^mLrzo 7.ny^^->fyYtz\^XQ 
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oOtS i02^3 : HZi^^LXik^Ltzmm'tm 
0. SniTo rr (Sit)39. 9mPa). v-f ^7 n . 

0 OWOTRPyW 7';^*8lJ0bfc. J^fiKbfcTlffiBSW 

[0 0 2 9] CTltegOlgjtiJW] fte-nfcTiffiSsro 
(TEM) lC<fcO®lgLfc. S 

fiS^l 2*V^-;^;At«clcS^^JL;t/^-;i^^Al^ifi^^b 
S^^g) filOnmT&O, e^F^SP 1 4 ©ifi (j^Siia 
hcofflfiE (CoOt S i 02«it;Jt<»:) ^ 

[0 0 3 0] TiSKroffiSi/h®^rox;!^;i.:^i-5i-f|[Sx 
^^i-W (m-EDX) (Z^Kim^l 2 t^OT^^SBl 4 
^5j-«TUfc<h:i^< ife^l 2ttCoO (n/NVl'h^^b 
T-»0. ei^SBl 4{C#^LTt.^^co*^®E{b>"j3 

1 2(Dny\';uh(7)if{t!fetJ*g^®T&0. m.^ 

[0 0 3 1] Tfl6g©»f®*TEM{::J:0S^Lfc<hc: 

5, &miztiLxmm.:^\ii]iz'iim(Dm.mA^mm^rifz, 

t^-e. »Sl±{CiSigTifeg3^±BHtl^i;^J? (2 0 40 

nm) iZXm^LtZo t<D^^, CCD^JlTttttt>tm^ 

^Tifeg^aj¥2 0 nmg«T't#^«&(cn. mmm^ 

[0 0 3 2] 0^(C. TifiS(75»f®1tiig(r*5l,iT. 

t^(Dm.^ (#SKge^) <h»i«$ (J¥ 

[0 0 3 3] ;^:i.iT% 5t<DTifeK«ffi«TEMm^^^ 50 



8 

^n^iz-Di^^xnu-otz. m^(D^^^. ^a^ia^-it-fx 

IE«^^*$:UT*iD. «*{lS$-*ii6-5to-C0. 5n 

(Df^^m^/)^. zz'^Ttmfzm.Rmizsimvx^''^ (/\=z 

t)Amm^t^^.Lx^^^. m&mt. •e^-y-'fxco 
^m^n'^mmzm^x. m^Bn^^mmizmw^vx^it 
•r-5>. 

[0 0 3 4] mitm<Dmm -p^ic, Tits^ 3 ±icjs 

itmAtLx, co-coO(n^^mitm^Bimi-tz. 

®14^4(DB£MtCt±. ECRX/'^-.y ^fi$-ffl(,i>t. ^- 
hlCCoO^. SSC^;*JXICA r-5vo 1%H2& 

-E-n-?-'nffli>fc. »siastt2 5or. mn-)i xs.fjf)^ 

0. 3mTo r r . SA-^-f oiS®;^;iiO. 7 kW, 

[0 0 3 5] m^m<Dm'^^m^ n e tifcati ^ 4 

C o<D*£-&^^«glc^v^TE S C A (Electron Spectrosc 
opy for Chemical Analysis) \Z^'OW^^tzizZ.^. C 
o (2p) ©E S CAX'"^^ h;HC*5t^TiK^tt<0C o 

tt. ECRXA->^B#{CCoOW— gS^^'ilTC^nx. ^ 
htCffll^i^cCoOOTESCAT.^^^ h)HC^3tt-5^^tt 

tt c o w t°- ^7 *i{t^ V 7 h L T -5 d <!: 75^'® iij $ nr 
*5 0. m&m<r>mt^mti^^it\.x^^i,z.iiti^tyi}^i>, 

m.^m(r>m.mo^'^mm^iEm\z-^m.-r^ z.iz\t.mmx^ 

■5*^. 0iJAtiEPMA (Electron Probe Micro Analysi 

s-.m^zfa-zrmm^m x-^m-r^ii. ±3%mm 
<Dmmi^m.Lx 1 5 a t xmmtm-^^n^. mam 

CO^^CD^Wa^'HWWlC 1 5 a t %~3 0 a t %-f 

[0 0 3 6] mi±miz-D^-^xTEM(zji^w-mm 

ijiJA'U^&imiUl%i^ii/1i-D/zt. Co. fi£tty i?j$i',iit!i-j-/j>' 

Tifts roifsaKE^*^ ^ X e ^ + -> r ju^s l t t ^ -s c <h 

xn-tiAm^^^Lxi^tz. mi±m<D^^<Dfismn^ 

^^;5^*5^ir75^'D d <h^£< figfi LTt.^^ d i:75?t)75^o 

"f-mmmti^imcx'^-Dtz. m^m(Df^^m^ri\m^ 

mizmm-r^£'my}^$>^o f^^BnTrammito. snm 

~2. OnmTfe-g). /Ax;^j AtSjg€:^}#T 
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[0 0 3 7] iumm<Dm^^ mmiz. m^m4±{z^ 
mmsti^x. c (*-;}^» m^3nm<Dmmx^m 

m:^Xi,Z\iAr ^m\^K :^/^y^m(DE.ijiitO. 3mT 
orr m3 9, 9mP a) . ^X-^-i ^ ui^mt}\tl 

kw mmmtz. 3 8ghz) , m^um\t^\^x$> lo 
^tzT^n^is^mizit^s ^umz^Dmrn^tifz 

-^'y hiZWrnLfz. z:ZX\t. 7s/^y^:^'X{ZAr ^ 

^tz. i&m^nfz^mitti-^->\^m\^mi^^^^ 
/-^-j^cD-jjmzmTix. m^^^mm.\z%±^<m:^'r 20 

[0038] c^LTSi iz^rmmmm^^r^mm. 

x^^f^mi^Tz. ^Lx. n^ntzmm.'T^ 7.^\z 

5 kOe imi 9 S. 9 5 kA/m) , I s v 
75^2. 5X10-I6emu, M - H;U— yiC^tt^ fc: 

x^Vz^x(Df^m\^o)t^mx^^s^^o . 8 0, s^-/)^ 
0. 8 3x$>o. ^ifumm\i^^i.xi^rza c^Tit 
m(Drzisb\z. mm±{zTmm^m&Lrji\^^xmt^m^m 30 
^m^Lrzmmz-D\^^xmm.^^^m\^i.rzt;z^. « 

8kOe (*D1 4 3. 2 4kA/m) <h/jN^ 

[0 0 3 9] :;^{c, mm.y'^ 7s ^ (DmrnizmmM'^m^ 
Lxm^^^ T.^ti^^^-tttzo ^\^x±mhmm<Dm 

myjmiz<kom^fk(Dmm.^^ 7^^f^mi^. ^n^^ 

m 3 jSLifm 4 {z^-To m3\:i,mm^m^m6 o<D±mm 40 
x^o. m4\t. m3(Dm^A—A' {z:hn^mm,mm, 
mme o(Dmmmx$>^o $^mmmm.^y \^^i.x. 
2. iT<Dmmmm^^m^mf^i^mi±m^m^^rzm 

1 2uTnx$>r>rz. n±(Drz^{zm.±m^i&tnmm^^ 

mt^nx^^. m3jSLifm4x\tmm.^y \^ 3 3 
x^Lfzo z:<D-i^m(Dmm.^y \^ s 3\tm^^^y 
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^ti^o mM'N-y Ks^h^M-x^ Xi^z 1 0 tcDmnm 1 

1 nm(lS-3/co C (7)5^^X^(14 0Gb i t sX i n 
ch2($t,6. 20Gbits/cm2) (cffi^f 'Sffi 
^ (7 0 0 kFC I) ^iBfei^LT. ^^'-r X ^ S /N ^ 

wmLfztz^. 3 2 6B(Dn^mijf)m^nrzo 
[0 0 4 0] :izx\ mm.timum (mfm) iz^o. 
mms^mm(DmitmKm&^m\^Lrz t. z. ^eii^^^ 2 

'f^T.o ^yym\^<fh^t^r>tz. ^fzm.^^^'^mz^ 
^mi^^^v.x\^f^t^r>tzo cnti. w^'i&=i'tmm 

(7)i^#^;J>^'?g67i^WC;tco/zCci:^^LTi^'5o "^tz. ZL 
c7)iS»5'w'Xi7cDX^-U- h^»]^b;t(hCl^, 

/to 

[0 0 4 1] JeA±, *^ejco«ffiHSiS^^lCt5iiT^|j^ 
^t^cOTHT^flH kM'm^mx\X. Ttffi^cO*£^0*5T(7) 

m'c^y^)v-^^\^^\xm\tw^'^m^^x^m^(r>^ 
^^%^:L^t^x^^. ^n^y^m^mm.-r^m'cm 
(r>^x. m{\:.^^'}zi>t^m^^m^f\:^ti Kmmtm^ 

wm\zmmti^^\:.tzo zLn^(Dm\Lm^m,'^^^fz^(D 

^fblS CO ^T^f < ^ CO {b^ifei ^ ffl I ^ T t> a I. ^ o 

[0 0 4 2] Sfc. ©JSIMchbTC rJEJintC. C r 
Wiz\^^ CintCNb, Zr. Ta> V. AK Ni, M 

0, V, '^f^E<o^>f^< h^\mm(D5tm^mM\.tzh 
c cm(D^^^m\^^xhmm(Dm^^n^c^^^x^ 
fzo ^^f)^^tm(D{^^^z. M^iftN i mm^. n i {^n 

b, Z r , T a> V, A U KM . Mo. V. W. T 

i^rzB2mm(ON i^^mm^mi^^x^S:^^o M^cti, 

Co-C r -Ru-^Co-V. Co-Mo, Co-Cr 

r^^(Dtmi^(Dh c pmj&<D^^^mmmtLxmi^x 
hSi^^K :inh^<Dm^\t. \^^-rnh^^Bmmx$>^o 
[0 0 4 3] ^fz. mmm^m^-r^m^^L^ximn 

^m^m^^Xh&^^o m^Jti. Co60Ta25Zr 

i5{c«;s$n>i>co-Ta-z r#as^^^ i$m 

m ^Co-Nb-Z r, Co-Ti-Zr. Co-V 

-A\r^^(Dmm^mmmizfifmxh^o .mecottT^^ 

iZ. #SMC0Co^^<hUT, Cr, Nb. Zr, T 

1. Ta, V, A \ <D^/)^^mf^in^'>r^< t^imm 
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[0 0 4 4] MICIi. T«fiKfcffll,^^#^M*Jsf4<i:L 
T. i!{fc>'U=i>. igfl:i7DA. ^{k->U=i>, ^fbT 

[0 0 4 5] S!i»g^^fi£-r^cne«W4tt. Tt&m 

[0 0 4 6] 
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*mmS./)^4 0Gb/inch2($g6. 20Gbits 

[SSwffiWiSi?^] 

[as] *^Hjro— «»J-tr*-5fi8Mfe«^^g<D8lBS^figBI 
[El 4] 0 3 (C^-re^lB^^gOA-A' ::^t^lc*3tt 

1 

2 mmm 

3 rmm 

4 ettB 
5 

10 

20 5 2 xtf>h';u 

5 3 mm^-vF 

5 4 mn.^-:/ ii<Dmm0t 



mi] 

10 



5 
. 4 
, 3 

.2 




2 tgm 

5 



[02] 





1! S^l^. 
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